Obligate myrmecophilous butterfl y species, such as Maculinea teleius and M. nausithous that hibernate as caterpillar in nests of the ant species Myrmica scabrinodis and M. rubra respectively, have narrowly defi ned habitat requirements. One would expect that these butterfl ies are able to select for sites that meet all their requirements. Both butterfl y species occur in habitats where their initial larval resource, the host plant Sanguisorba offi cinalis , is abundant, while the ant nests are relatively less abundant. With ants in the proximity of a host plant, caterpillars have a chance of being found by their host ant species, while the host plant could become a sink as caterpillars will die when there are no ants close to the host plant. We tested whether females oviposit on host plants in the close proximity of host ants (ant-mediated oviposition) or whether there is random oviposition, using 587 1-m 2 plots in and around a nature reserve in Th e Netherlands where both species were reintroduced. We found that females of both species indeed more often deposit eggs on host plants nearby ants than on host plants without ants. Visits of adult butterfl ies to plots with the host plant but without the host ants only occurred in years with high butterfl y densities. We argue that understanding site selection for oviposition is important for these highly endangered butterfl y species with a specialised life cycle, especially after disturbances or reintroductions.
Introduction
Animals that are able to move among habitats can actively select locations to live, which is mainly determined by both landscape features and behaviour of the animals. Natural selection will favour individuals that are able to choose habitats in which most progeny can reach the adult stage successfully, and ecologically specialised life-history traits are generated that can make use of this advantage (Krebs, 2001 ) . Th e more specialised the life history of a certain species is, the more narrowly defi ned the requirements for successful development of their progeny are. One of the complex forms of habitat selection is the choice of specifi c oviposition sites in insects (Th omas, 1983a (Th omas, , 1983b (Th omas, , 1991 Bourn and Th omas, 1993 ; Ravenscroft, 1994 ; Bergmann, 1999 ; Gutiérrez et al., 1999 ) . Especially butterfl ies whose larvae are specialist parasites are expected to have narrowly defi ned requirements with respect to oviposition sites, because the choice of oviposition site has a large infl uence on the survival probability of the caterpillars. One would expect that the adults are able to select for oviposition sites that meet these requirements.
Maculinea nausithous and Maculinea teleius are both obligate myrmecophilous butterfl y species that require two larval resources: host plants and host ants. Both butterfl y species oviposit only on fl owerheads of Sanguisorba offi cinalis (Th omas, 1984; Elmes and Th omas, 1987 ) . Th e early instar caterpillars feed on the developing seeds. After two to three weeks, fourth instar caterpillars leave their host plant to be found by Myrmica worker ants which take them to their underground nests. Here they feed on larval instars of ants and hibernate. While the caterpillars are carried home by any species of Myrmica , their survival until the imaginal stage depends largely on which ant species fi nds the caterpillar. Th e main and probably only host ant species suitable for Maculinea nausithous is Myrmica rubra , whereas Maculinea teleius mainly successfully hibernates in nests of Myrmica scabrinodis (Elmes and Th omas, 1987 ; Th omas et al., 1989 ; Wardlaw, 1990 , 1992 ; Elmes et al., 1991 ; Th omas and Elmes, 1998 ; Stankiewicz and Sielesniew, 2002 ) . In the case of Maculinea butterfl ies, the presence of the specifi c host ants close to the host plants determines thus whether the host plant is a sink. With host ants close to host plants, caterpillars have a chance of being adopted and developing, while the host plant could become a sink as caterpillars will die when there are no ants close to the host plant. Th is is especially important since the host plant S. offi cinalis is often very abundant and widely distributed compared to the host ant nests (Anton et al., 2007 ) . Consequently, many Sanguisorba plants could be sinks for the caterpillars. If the females oviposit randomly with respect to Myrmica ants (Th omas et al., 1989 ; Hochberg et al., 1994 ; Clarke et al., 1997 ) , many females will oviposit on sinks. For Maculinea alcon , there is some evidence that the presence of ants might be important for the selection of sites for oviposition (Scheper et al., 1995 ; Van Dyck et al., 2000 ) . Th is has also been debated for Maculinea nausithous and Maculinea teleius , and some studies suggest that the selection of oviposition sites is solely determined by vegetation characteristics (Th omas and Elmes, 2001 ; Musche et al., 2006 ) . However, these investigations have mainly concentrated on site selection at high butterfl y densities (but see Musche et al., 2006 ) , whereas avoidance of oviposition on host plants without ants in their proximity could mainly be expected at low densities.
We investigated the habitat selection and the selection of oviposition sites in Maculinea nausithous and Maculinea teleius in 587 1-m 2 plots in and around the nature reserve Moerputten (116 ha) in Th e Netherlands where both species were reintroduced in 1990 after their extinction in 1976 (Wynhoff , 1998 ) . Th e 10 years of establishment provided us with data to study the selection of habitats and oviposition sites by the two butterfl y species. Our fi rst hypothesis is that females of both butterfl y species do not oviposit randomly on the host plants with respect to the presence of host ants. We expect that females oviposit on host plants in the close proximity of host ants (ant-mediated oviposition). Besides oviposition behaviour, we used the visits of adult butterfl ies to the 1-m 2 plots to represent the selectivity for habitat sites since adult Maculinea butterfl ies live on average only a few days (1.5 to 3 days within Europe, Wynhoff , 1998 ; Nowicki et al., 2005 ) , and the majority of their activity is dedicated to their reproduction. Th erefore, the second hypothesis is that males and females are more often found in 1-m 2 plots with host plants and host ants than with host plants without the host ants. We expect that the selection of sites for oviposition is determined by both vegetation characteristics and the presence of the host ant. Moreover, we expect that sites with host plants close to the host ants are visited frequently by Maculinea butterfl ies. If ant-mediated oviposition takes place, then plots without the host ants are expected to be visited more frequently when butterfl y density is high.
Methods

Data collection
Th e nature reserve Moerputten is situated in the centre of the Netherlands in the province of Northern Brabant (51°41'N, 5°15'E, altitude 2 m above sea level, for further description see Wynhoff , 1998 ) . Moist meadows provide the habitat of the butterfl ies. Th e butterfl ies were released on the meadows at the southern side of the nature reserve. Maculinea teleius colonised the release site and expanded to a few meadows further west. However, after only three years this species was restricted to the release site, where it still occurs today. Maculinea nausithous seemed to have left the nature reserve after release, but was found a year later on the railway embankment crossing the reserve. Th is population increased rapidly and gave rise to the establishment of a new local population at a distance of about 600 m on the verges of a minor road. While the embankment population was rather constant for several years and then decreased in numbers, the new local population increased rapidly (Wynhoff , 1998 ) .
Since the reintroduction in 1990, both Maculinea teleius and Maculinea nausithous were censused thoroughly. During each visit, the location of all observed butterfl ies was mapped in 1-m 2 gridcells (Wynhoff , 1998 ) . We used 1-m 2 plots because this size represents the scale at which a female decides whether to deposit an egg or not. Th e nature reserve and the colonized road verges were visited at least once a week, but where possible every second to third day, during the whole fl ight period of both species. After the peak of the fl ight period, all road verges and ditch sides in the surrounding of the Moerputten were searched for Maculinea butterfl ies, too. For our analyses, we used 587 randomly selected plots of 1-m 2 that contained at least one individual of the host plant Sanguisorba offi cinalis as the butterfl ies only oviposit at this host plant.
In the 587 1-m 2 plots, we recorded the composition of the local ant fauna and the density of host ant nests. From these 587 plots, we selected randomly 251 plots to collect the following data: (1) plant species composition according to the Braun-Blanquet method, (2) vegetation structure measurements, such as maximum height, density of the vegetation cover and Sanguisorba offi cinalis plants, and the number of Sanguisorba offi cinalis fl owerheads and their phenology, and (3) soil temperature 20 cm below soil surface and mean number of sunny hours per day. In the remaining 336 1-m 2 plots, only the vegetation structure during the fl ight period of the butterfl ies was determined. Additional to the 587 plots, we collected data on the ant fauna and fl owerhead numbers in 56 1-m 2 plots (so in total, we had 643 plots from which we have diff erent data due to time constraints). All plots were marked in the fi eld to enable tracing them back by the end of September.
To determine the presence or absence of diff erent ant species, we attracted them with sugar cubes. In the middle of the plots at the foot of a Sanguisorba plant, a sugar cube was placed on a concave glass plate covered with black plastic. We did this in the early morning hours before 8 o'clock, before the ants start their fi rst activity period. After at least one hour, the bait was checked for worker ants visiting the sugar. From each species, several ants were collected for identifi cation in the laboratory. Empty baits were left in the fi eld and checked later again. In the evening, all baits were removed. We assume that the plots with undetected sugar cubes represent ant-free environments at the scale of our 1-m 2 plot. Data on the selection of oviposition sites of Maculinea nausithous were obtained by searching for deposited eggs in fl owerheads of Sanguisorba offi cinalis on 402 randomly selected plots (out of 587 plots). As the eggs are deposited between the fl owers on the infl orescence of the host plant and are not visible from the outside, we collected 10-30 fl owerheads of Sanguisorba offi cinalis per plot in the last week of September in 1997 and 1998. At that time, the caterpillars have left their host plant to be taken to nests of Myrmica ants where they hibernate. Th e fl owerheads were dried at room temperature and dissected later to collect the eggs. For M. nausithous , these gave suffi cient data for a reliable index of female oviposition site selection. For Maculinea teleius , however, we needed much more fl owerheads as they only deposit 1 egg per fl owerhead. Th erefore, females were followed and observed during oviposition in 1999. Th ey only deposit their eggs on green fl owerheads (Figurny and Woyciechowski, 1998 ) . When an egg was deposited on a host plant, we attracted ants at the base of this plant and recorded the same set of measurements. A random sample of 61 Sanguisorba plants with fl owerheads in the same phenological state (green fl owerheads) that were not accepted for oviposition by the females that we followed (and consequently no eggs were found) was used as control. Th e oviposition observations of M. teleius were made on day 14, 18, 20, 21, 24 and 25 after the beginning of the fl ight period (they all fall in the period before and within the peak of the fl ight period with a duration of 45 days in 1999).
Data analysis
Th e data on vegetation composition was analysed using a Detrended Correspondence Analysis in CANOCO (Ter Braak and Smilauer, 1998 ) , in which samples and species are ordinated along canonical axes according to similarities in occurrence. Plant species recorded in just one plot were excluded from analysis. To interpret the ordination axes, we calculated the mean Ellenberg values per plot for humidity, productivity and acidity. Ellenberg values are plant species specifi c indicator values (Ellenberg, 1982 ) .
Selection of oviposition sites was analysed by logistic regression in SPSS. We tested all independent variables, their interactions and quadratic eff ects, checked for multicollinearity, and selected the fi nal model with only signifi cant variables. Th e chance of fi nding at least one egg of Maculinea nausithous on one of the fl owerheads in a plot was related to the presence of the host ant species, the number of Sanguisorba plants and their number of fl owerheads and vegetation structure characteristics found in this plot. To exclude other explanations for oviposition on plants with host ants in the proximity, such as limited dispersal, we also analysed the selection of oviposition sites for only the plots where butterfl ies were recorded during the year(s) where oviposition behaviour was recorded. Th e oviposition observations of Maculinea teleius were analysed similarly.
Th e occurrence of a butterfl y species in a plot was also analysed as dependent variable in logistic regression. We used the yearly population size of the butterfl ies, the number of occupied plots, the DCA axes scores, vegetation structure and microclimate measurements, and the presence of the host ant as explanatory variables. Due to the constant management of the nature reserve and the road verges over the years, we considered the vegetation composition, vegetation structure, microclimate and ant fauna to remain similar over all years. Sanguisorba offi cinalis being a perennial plant with a root lifespan of fi ve to seven years is considered to be constant in numbers of plants, while the number of fl owerheads per plant shows variation between the years. Th erefore, we omitted the number of fl owerheads from this analysis since it was measured in only one year. Th e butterfl y population size and the number of occupied plots were the same for all plots but varied between years. We used these variables to correct for different butterfl y densities per year. For Maculinea teleius , all years since the reintroduction were included in the analysis because this species immediately spread in the nature reserve and increased in numbers. Maculinea nausithous passed through a bottleneck in numbers in 1991, therefore we began the analysis in 1992.
Results
We found that in 391 out of 643 plots (=61%) no Myrmica ants were attracted by the sugar baits. From the 31,065 fl owerheads counted in these 643 plots, only 9,706 fl owerheads (=31%) were within close proximity of the host ants. We found Myrmica scabrinodis in 189 plots (=29%) nearby 6,534 fl owerheads (21%). Myrmica rubra occurred on only 95 plots (=15%) with 4,863 fl owerheads (16%) in their proximity. Th ere were signifi cantly more host plants (Mann-Whitney U test, U 399,60 =9293, p=0.005) and signifi cantly more fl owerheads per plot (Mann-Whitney U test, U 388,54 =7996, p=0.005) in plots without the host ant Myrmica rubra ( fi g. 1 ).
Site selection for oviposition
In the 402 plots, we found 2,249 eggs of Maculinea nausithous on 4,404 fl owerheads of Sanguisorba offi cinalis . Eggs were found in only 165 of these plots. On average 3.2 eggs were deposited on a single fl owerhead, with the highest egg load of 20 found twice. We never found eggs of the one Maculinea species in the range of the other Maculinea species. Th e probability of fi nding at least 1 egg of Maculinea nausithous (p en ) in a plot could be described by: where T 1 = the presence of Myrmica rubra in the plot (p<0.001), T 2 = vegetation height (cm) (ln-transformed) (p<0.001), T 3 = total number of fl owerheads of Sanguisorba offi cinalis in the plot (ln-transformed) (p<0.001), T 4 = number of Sanguisorba offi cinalis plants (p<0.05) and T 5 = percentage of bare soil (ln-transformed) (p<0.005). Th e model explains 82% of the cases correctly (-2LogLikelihood=200, χ 2 =179, df=5, p<0.001). Th e number of eggs of Maculinea nausithous per fl owerhead was higher in plots with its host ant Myrmica rubra (Mann-Whitney U test, U 223,43 =3323.5, p=0.001) ( fi g. 1 ). In plots with the host ant, an average of 19 (CI(95%) = 9 to 29) eggs in the plot with 1.61 (CI(95%) = 0.8 to 2.5) per fl owerhead were deposited. Plots without host ant only had on average 3 (CI(95%) = 1.9 to 3.8) eggs with 0.18 (CI(95%) = 0.11 to 0.24) per fl owerhead. Th e results of the model were confi rmed by testing the amount of eggs per plot with and without the host ant when only the plots with butterfl y or egg records were included in the analysis (Mann-Whitney U test, U 129,33 =1626, p=0.036) ( fi g. 1 ).
Site selection for oviposition in Maculinea teleius was more frequently observed on green fl owerheads in plots with host ants than on green fl owerheads in plots without ants. Th e probability that a green fl owerhead is selected for oviposition is related to the presence of ants as:
Logit (p ot ) = -0.304 + 1.402 T 6 where T 6 = the presence of Myrmica scabrinodis (p<0.001). Th is model (-2Log-Likelihood=190, χ 2 =17.1, df=1, p<0.001) explains 67% of the cases correctly. None of the other tested variables had a signifi cant eff ect and could improve the model. Th e model predicts that the probability of depositing an egg on green fl owerheads with host ants in the proximity of a host plant is 0.75, whereas this is 0.42 without the host ants nearby. A contingency-table analysis on only plots where butterfl ies have been observed, confi rmed the eff ect of the presence of M. scabrinodis on the oviposition site choice of the females: 12 females oviposited on plants without ants, whereas 30 females on plants with ants (expectation is random oviposition, χ 2 -test, χ 2 =0.996, df=1, p=0.006). Furthermore, butterfl ies not being involved in the deposition of eggs were also found more in plots where the host ant is present: 12 females on plants without ants, whereas 44 females on plants with ants (expectation is random distribution, χ 2 -test, χ 2 =0.941, df=1, p<0.001).
Vegetation analysis
Th e fi rst four DCA axes had eigenvalues of 0.62 (axis 1), 0.28 (axis 2), 0.23 (axis 3) and 0.21 (axis 4). Th e most important DCA axis1 correlated with the Ellenberg productivity (r=0.887, p<0.001, n=234), Ellenberg acidity (r=0.723, p<0.001, n=229) and Ellenberg humidity (r=-0.626, p<0.001, n=236) indicator values. Next to these, correlations with some vegetation structure characteristics (vegetation height: r=0.595, Sanguisorba height: r=0.524, number of fl owerheads per plot: r=0.262, all p<0.001, and number of Sanguisorba plants: r=-0.131, p=0.049), and some microclimate variables (soil temperature: r=0.253, sunshine hours: r=-0.587, both p<0.001) were also detected. With decreasing scores of the DCA axis1, nutrient poor conditions can be found with corresponding high abundances of plant species often found at these locations ( Succisa pratensis , Centaurea jacea ), while plant species typical for more mesophilic conditions can be found with increasing scores of the DCA axis1 ( Arrhenaterum elatior ). Sanguisorba offi cinalis had its highest abundance in the middle of the DCA axis1.
Occurrence of butterfl ies on plots with host plant and host ant
Th e probability (p t ) that an adult butterfl y is found in a specifi c plot in at least one of the study years was related to the presence of its Myrmica host species, vegetation height, vegetation composition expressed as DCA axis1 scores, and the number of occupied plots in a year ( table 1 ) . For Maculinea teleius , we found a unimodal relationship between presence/absence and DCA axis1 ( fi g. 2 ). For both butterfl y species, similar variables gave signifi cant eff ects on the presence and absence of the adults. In the case of Maculinea nausithous , the mean Ellenberg value for humidity gave a slightly better explanation than the height of the vegetation. Both are correlated (n=1710, r=-0.289, p<0.01), and we decided to use the height of the vegetation since we believe that this variable can be more directly linked to the behaviour of the butterfl ies. Th e height of the vegetation was not signifi cantly diff erent between plots with or without Myrmica rubra (t-test, t=0.214, df=623, p=0.636), while the vegetation was shorter in areas with Myrmica scabrinodis (t-test, t=10.5, df=623, p<0.001). We found Table 1 . Results of logistic regression analysis of the visit of adult Maculinea teleius or Maculinea nausithous to plots with the host plant Sanguisorba offi cinalis . See text for explanation of the variables. Th e variable Popsize is a measure of the population size of the butterfl y species, derived from the number of occupied plots per year. Th e regression coeffi cients β and the test statistics are given. Th e probability of observing a butterfl y of one of the studied Maculinea species (p t ) is given by: ln [p t /(1-p t )]= constant + Σ β x variable. Maculinea teleius mainly in open, short vegetation up to a height of about 50 cm. Maculinea nausithous was found in taller and less open vegetation compared to sites with Maculinea teleius . Finally we found that oviposition in plots with the host plant but without the host ants in the proximity only occurred in years with high butterfl y densities ( table 1 ) . Th e spatial overlap at the scale of 1-m 2 from 1992 to 2000 between Maculinea nausithous and Maculinea teleius was only 0.66%, while the overlap between Myrmica rubra and Myrmica scabrinodis was 3.6% ( fi g. 3 ). Hence except for the presence of the ants, there were other factors important to explain the visits of the butterfl ies. Th e most important variable appears to be the vegetation composition as represented by the DCA axis1. Maculinea teleius is restricted to the lower ranges ( fi g. 2A ), while Maculinea nausithous shows a preference for higher values of DCA axis1 ( fi g. 2B ). Th e host ant species show a similar pattern along the same axis, even though less strictly separated ( fi gs. 2C and 2D , fi g. 3 ) as compared to the butterfl y species.
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Discussion
Selection of sites for oviposition
We could relate the selection of oviposition sites in Maculinea nausithous and Maculinea teleius to both vegetation characteristics and the presence of their host ants. Our results show a positive relationship between the selection of oviposition sites by females of both species and the presence of their host ants in these sites, and also between the occurrences of adults of both species in plots with host ants. Th e selection is thus not only limited by fi nding fl owerheads in the right phenological stage and vegetation structure characteristics (Th omas, 1984 ; Figurny and Woyciechowski, 1998 ) , but our results suggest that it is also determined by the proximity of host ants. Based on these fi ndings, we support the ant-mediated oviposition hypothesis. Both butterfl y species experience an abundant host plant while the host ants are relatively rare: the majority of fl owerheads of the host plant Sanguisorba offi cinalis had no host ants in their proximity ( fi g. 1 ), which suggests that the majority of the host plants could be sinks for the caterpillars. Only a relatively small fraction from the apparently suitable host plants (less than 30%) grows close to Myrmica ants.
When females randomly would deposit their eggs, around 30% of the eggs would thus be found close to the host ants. It could be argued that this relatively low percentage of oviposition on host plants with host ants nearby is suffi cient to maintain a certain butterfl y population size. However, this percentage is too low to explain the rapid increase in numbers after the reintroduction. Th e reintroduction of both butterfl y species was started with the release of about 50 females that were at least two days old (Wynhoff 1998 ). If we assume an equal egg production of 50 eggs per female and calculate the size of the population in the year after reintroduction as optimistic as possible with 70% mortality in sinks (host plants without host ants), 40% mortality until adoption and 80% mortality in ant nest (Th omas and Elmes, 1998 ), then it is almost impossible to only double the number of reintroduced individuals. Surprisingly, in the initial years after reintroduction, butterfl y numbers increased four-fold from one year to the next. Th is supports our suggestion that oviposition in these butterfl y species at low butterfl y densities is ant-mediated.
Ant-mediated oviposition is known for myrmecophilous lycaenids in tropical regions such as Jalmenus evagoras and others (Atsatt, 1981 ; Pierce and Elgar, 1985 ; Smiley et al., 1988 ; Baylis and Pierce, 1991 ) . For some butterfl y species, the pattern of distribution of oviposition is directly related to the presence of the ants (Jordano et al., 1992 ) . Our study shows that besides vegetation characteristics the proximity of host ants can explain both oviposition and occurrence of the butterfl ies. Visual cues for selecting sites might be used, but it is possible that also chemical cues are involved, such as the scent of volatile pheromones or the odour of the Myrmica host ant nests. Pheromones are important for the intra-and interspecifi c communication of ants. Although in most cases contact-chemoreception is involved, chemoreception over longer distances by volatiles has been shown to occur frequently (Hölldober and Wilson, 1990) . For Myrmica rubra and Myrmica scabrinodis a number of volatile and non-volatile pheromones have been identifi ed (Cammaerts et al., 1978 (Cammaerts et al., , 1981 . Components of these pheromones or other chemicals related to nest odours could be involved in the observed relationships. However, with the data available we can only speculate about the mechanisms.
Habitat selection of adult butterfl ies
Th e probability of fi nding adult Maculinea butterfl ies is higher on sites with certain vegetation characteristics and host ant nests than on similar sites where the host ants are absent. Th is is not only due to "staying home" behaviour (Wynhoff , 2001 ) . At the study site, the probability of fi nding Maculinea nausithous or eggs of this species is higher in two locations with plots occupied by its host ant Myrmica rubra , even though these locations are at a distance of about 600m and the yearly exchange of individuals between these subpopulation is 8 to 10%. Selection for plots with host ants is thus at least partly due to the selection of oviposition site with host ant nests in the proximity by females, as the number of eggs is signifi cantly higher on plots with host ants even when only plots with butterfl y records are included. For Maculinea teleius , this is even stronger since the exclusion of plots without butterfl y records limits the analysis to only one meadow. At the scale of this meadow more ovipositions and more butterfl ies were found close to host ant nests while the dispersal capacity exceeds both the scale of the plot and the meadow. An extraordinarily restricted distribution pattern despite the widespread distribution of the host plant is known for many other butterfl y species as well (Th omas, 1991 (Th omas, , 1995 Gutierrez et al., 1999) . For both Maculinea nausithous and M. teleius in the Moerputten nature reserve, plots are available which have suitable habitat with respect to vegetation characteristics but without ant nests. Th e majority of these plots are not visited frequently by butterfl ies, even though they are potentially able to reach the plots (Settele, 1998 ) .
Th e advantage of deposition of eggs close to colonies of the host Myrmica species is also related to the high density of the host plants (Anton et al., 2007 ) . Sanguisorba offi cinalis is usually very abundant at sites with Maculinea teleius and to a lesser extent at sites with Maculinea nausithous . In contrast , Maculinea alcon and Maculinea rebeli require host plant species that are often locally rare: Gentiana pneumonanthe , G. asclepiadea and G. cruciata . In their habitats, the host plant is less abundant than their host ant species (Ebert and Rennwald, 1991 ; Hochberg et al., 1992 Hochberg et al., , 1994 Van Dyck et al., 2000 ) . Also for butterfl ies with host plants with a low abundance, the correct host ant should be present. Indeed, there are indications for ant-mediated oviposition in Maculinea alcon (Scheper et al., 1995; Van Dyck et al., 2000 ) .
Th e co-occurrence of Maculinea nausithous and M. teleius in many locations (Elmes and Th omas, 1987 ; Ebert and Rennwald, 1991 ; Figurny and Woyciechowski, 1998 ; Settele, 1998 ; Wynhoff , 1998 ) provides another reason why ant-mediated oviposition could be benefi cial. At such locations, their Myrmica host ant species also co-occur. Consequently, fl owerheads selected for ovipostion could be close to several Myrmica species nests. Th e caterpillar might be adopted by the fi rst worker ant that fi nds it. When it is taken by the wrong ant species, it will have a higher probability of later death in the ant nest. Although our results suggest that the two Myrmica species diff er in habitat requirements ( fi gs. 2 and 3 ), a larger overlap in the distribution of Myrmica rubra and M. scabrinodis leads to a larger proportion of caterpillars of both butterfl y species taken to the wrong ant nest. Furthermore, Maculinea nausithous is known to occupy small and dynamic habitats such as road verges and canal borders (Ebert and Rennwald, 1991 ) . Under these conditions, it seems plausible that this relatively mobile butterfl y (Binzenhöfer in Settele et al., 1996 , own unpublished data) can detect its host ant species, and successfully colonise suitable locations, rather than loose many off spring by random oviposition on sinks of Sanguisorba offi cinalis plants without Myrmica rubra .
Relevance for reintroductions
For the success of the reintroduction of these highly endangered butterfl y species with a specialised life cycle, it is important to know whether the limited number of eggs of the founder females will be deposited according to the random oviposition hypothesis or according to the ant-mediated oviposition hypothesis. In the latter case, undesirable losses in the critical fi rst founding years will be avoided and the chance of successful establishment will increase. Th en the scale of the ant nest distribution should be smaller than the scale of movement by the searching females. For the same reasons, small populations of Maculinea nausithous and M. teleius after disturbances can profi t when being able to avoid sinks.
